(19) 



J 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
10.11.1999 Bulletin 1999/45 

(21) Application number: 94109833.7 

(22) Date of filing: 24.06.1 994 



EuropSisches Patentamt 
European Patent Office 
Off ice europSen des brevets (11) EP 0 688 578 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Int. CI. 6 : A61N 1/362, A61N 1/39 



(54) Arrhythmia detector 

Antiythmiedetektor 
D6tecteur d'arythmie 



(84) Designated Contracting States: 
DE FRGB ITNLSE 

(43) Date of publication of application: 
27.12.1995 Bulletin 1995/52 

(73) Proprietor: Pacesetter AB 
171 95 Solna(SE) 

(72) Inventors: 

• Mund, Konrad, Dr. rer. nat. 
D-91080Uttenreuth(DE) 

• Stroetmann, Brigitte, Dr. rer. nat. 
D-91080 Uttenreuth (DE) 

• Kallert, Siegfried, Prof. Dr. med. 
D-91054 Erlangen (DE) 



CQ 
CO 

1^ 

LO 

GO 
CO 
CO 

o 

Q. 
LU 



(74) Representative: 

Lettstrdm, Richard Wilhelm et al 
Albihns Patentbyra Stockholm AB, 
Box 5581 

114 85 Stockholm (SE) 



(56) 



References cited: 
EP-A- 0 469 817 
EP A- 0 565 909 
US-A- 5 243 980 



EP-A- 0 532 144 
US-A- 5 203 326 



• MAX SCHALDACH 'Electrotherapy of the Heart' 
1992 , SPRINGER VERLAG , HEIDELBERG * 
page 209, line 1 - page 214, line 10; figures * 

• PACE, vol.15 Pll, October 1992, HOUSTON 
TEXAS pages 1545-1556 TARVER ET AL. 
'Clinical Experience with a Helical Bipolar 
Stimulating Lead' 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Primed by Xerooc (UK) Business Services 
2.16.7/3.6 



1 

Description 

[0001] The invention relates to a detection device 
according to the preambula of patent claim 1. 
[0002] In the control of a device for heart therapy, such 
as a pacemaker, it is known to use signals providing a 
measure of the body's work load, in addition to utiliza- 
tion of the parameters in the ECG signal generated by 
the heart itself. These signals can be obtained when 
one or more load-related physiological variables, such 
as pH, oxygen saturation in blood etc., is/are detected 
with sensors. In more advanced devices for heart ther- 
apy, in which the device is able to provide many kinds of 
treatment, depending on the condition of the heart, con- 
trol of the device can also be exercised on the utilization 
of other signals indicative of whether such conditions 
are either present or in the process of becoming estab- 
lished. Signals of these kinds can be related to hemody- 
namic conditions, e.g. blood pressure in the right 
ventricle. A sudden drop in pressure, combined with a 
very fast heart rate, could be indicative of e.g. fforillation 
in the heart. 

[0003] In particular, control can be exercised through 
signals containing information related to the autonomic 
nervous system (ANS). In addition to being indicative of 
established heart conditions, these signals can also 
improve the possibility of detecting impending changes 
in the heart's condition so prophylactic treatment can be 
started, e.g. to prevent the development of tachyarrhyth- 
mias, fibrillation in particular. 

[0004] The autonomic nervous system innervates the 
heart by means of two sub-systems, the sympathetic 
nervous system and the parasympathetic nervous sys- 
tem respectively. The sub-systems will henceforth usu- 
ally be referred to simply as the "sympathetic nerve" 
and "vagus nerve", unless otherwise specified, 
increased signal activity in the sympathetic nerve 
increases heart activity, and increased signal activity in 
the vagus nerve reduces heart activity. Both systems 
normally balance each other when the body is at rest. 
[0005] From EP-A1-0 532 144 is previously known a 
system for ANS control of a device for heart therapy. 
The device can also comprise a nerve stimulator, in 
addition to a conventional device for electrical heart 
therapy. In order to achieve a control signal related to 
the ANS. activity is detected in the sympathetic nerve by 
measurement of the regional, effective rise in imped- 
ance in the right ventricle. After the measurement signal 
is processed, the rise in impedance can be used as the 
therapy device's control signal. Control could also be 
exercised through collaboration with one or more of the 
signals indicative of the body's work load, as noted 
above. In the device according to EP-A1 -0 532 144, the 
sympathetic nerve's or the nerve signal's activity is indi- 
rectly sensed by measurement of this activity in the form 
of its effect on the heart via some appropriate parame- 
ter. 

[0006] When the nerve signal's activity is measured 
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indirectly, the measurement becomes dependent on the 
ability of the measurement parameter to simulate the 
activity. If the patient suffers from some heart disease, 
which in particular may occur among patients in need of 

5 a heart therapy implant, this is not the case, and meas- 
urement in the heart will not then supply correct infor- 
mation on the nerve signal's activity. 
[0007] In addition to indirect measurement of the sym- 
pathetic nerve's activity according to EP-A1-0 532 144, 

10 stimulation of the vagus nerve, more particularly its 
endocardiac ends, in impending tachyarrhythmia was 
also proposed (Max SChaldach "Electrotherapy of the 
Heart", 1992, Springer Verlag, Heidelberg, pp. 210- 
214). 

is [0008] Also in other electromedical therapy, e.g. the 
treatment of epilepsy, it is known to directly stimulate a 
nerve, more particularly the vagus nerve, by means of 
an implantable pulse generator. One such system com- 
prising a helical electrode applied to the vagus nerve in 

20 the neck area is described in an article by Tarver et al.: 
"Clinical Experience with a Helical Bipolar Stimulating 
Lead", Pace, Vol. 15, October, Part II 1992, pp. 1545- 
1556. However, this system only describes stimulation 
of the nerve, and the pulse generator is controlled by 

25 means of an extracorporeal ly applied magnet. 

[0009] The object of the present invention is to 
achieve an effective arrhythmia detector without the 
known detection art's disadvantages. 
[0010] This object is achieved with the features set 

30 forth in the independent patent claim, and advanta- 
geous embodiments of the invention are defined in the 
dependent claims. 

[0011] According to the invention, an arrhythmia is 
detected by a sensor body devised to be placeable in an 

35 extracardiac position - e.g. in the neck area - for at least 
one of the sympathetic and vagus nerves, and in direct 
contact with the nerve or via a blood vessel directly 
senses activity in the nerve. With an arrhythmia detector 
according to the invention, indirect sensing according to 

40 the prior art is avoided, as well as related potential 
detection errors. When direct sensing is through direct 
contact with one of the nerves via a blood vessel, a fur- 
ther advantage is that implantation of the sensor body in 
an extracardiac position can be performed through the 

45 blood vessel without local surgical trauma in the specific 
sensing position for the sensor body. 
[001 2] The invention will now be described in greater 
detail with reference to an embodiment as disclosed in 
the attached drawings, of the device, according to the 

so invention, for heart therapy as applied in the above- 
described AICD defibrillator system: For illustrative - not 
restrictive - reasons, the device comprising the inven- 
tion will henceforth be designated in this description as 
a "nerve-stimulating heart defibrillator" or a "nerve-heart 

55 defibrillator" whose task is to terminate f torillation in the 
heart. It is to be understood that also other tachyarrhyth- 
mias, such as impending but as yet unestablished fibril- 
lation treated with ATP or cardioversion according to 
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conventional technics, can be treated and that the des- 
ignation "nerve-heart defibrillator" in this context is a 
term only employed for explanatory purposes. Even if 
the nerve-heart stimulator is explained and described in 
conjunction with a AlCD-type defibrillator system, it is 5 
further understood that the nerve-heart stimulator can 
be employed independently without all the parts in the 
described def forillator system. 

FIG. 1 is a block diagram of a defibrillator system 
with the nerve-heart defibrillator according to the 
invention. 

FIG. 2 is an example of a vagus nerve stimulator in 
the nerve-heart defibrillator. 

FIG. 3 shows illustrative examples of patterns of 
vagus nerve stimulation pulses. 

FIG. 4 shows an example of the constructive princi- 
ples of a nerve electrode. 

[0013] Referring to the block diagram in FIG. 1 there 
is shown an example of a defibrillation system using the 
nerve-heart defibrillator according to the invention, in 
which 1 designates a defibrillator implant in general. 
The implant 1 has an enclosure which could consist of 
e.g. a titanium capsule 3. The implant 1 comprises a 
detection block 5, a pacemaker block 7, which can emit 
stimulation pulses to the heart in both bradycardia and 
tachycardia, a block for nerve-heart defforillation 9, a 
block for electrical defibrillation 11, a control unit 13, a 
diagnosis block 15 and a telemetry block 17, whereby 
the different blocks/units in the implant 1 communicate 
internally across a databus 19. 
[0014] The implant 1 communicates with an external 
programmer 21 via the telemetry block 17, whereby 
communications primarily comprise the transmission of 
programming data to the implant 1 and transmission of 
diagnostic data, e.g. on different events in the heart, 
sensor signals and ECG signals, from the diagnostic 
block 15. 

[0015] The implant 1 is connected to a heart 25 via a 
system 23 of electrode leads with attendant electrodes 
for emitting pacing as well as defibrillation pulses 
(including even pulses with somewhat less energy than 
the level required for defibrillation, e.g. cardioversion 
pulses) to the heart 25 and for picking up signals indic- 
ative of the heart's condition. It should be noted that 
FIG. 1 is only schematic, and the signals designating 
the heart's condition also encompass sensor signals 
from the sensing of heart-related physiological variables 
elsewhere in the body, e.g. hemodynamics (pres- 
sure/flow) in the vascular system. A blood pressure- 
sensing body could e.g. be arranged in the patient's 
neck area around a blood vessel (neck artery or vein), 
whereby the sensing body could consist of a ring- 
shaped (possibly suturable) holder device and a sens- 



ing device on the inside of the holder device in the form 
of a pressure-sensitive airbag. 
[0016] The implant 1 is also in connection with the 
sympathetic nerve 26 (a plus sign designates an acti- 
vating effect on heart activity) and the vagus nerve 27 (a 
minus sign designates an inhibitory effect on heart 
activity) via the system 23 of electrodes and electrode 
leads in order to emit nerve-stimulating pulses to the 
vagus nerve 27 and blocking current to the sympathetic 
nerve 26 and for picking up heart-related nerve signals 
therefrom. 

[001 7] The defibrillator implant 1 accordingly includes 
in addition to the nerve-heart defibrillator block 9 which 
is to be described e.g. the functions found in a modern 
defibrillator (AICD) of the kind noted above. Thus, the 
heart's condition is monitored in block 5 in an IECG- 
monitoring device 51 and in a sensor signal-monitoring 
device 52 (for e.g. hemodynamics). Heart-related nerve 
signals are also monitored in the detection block 5 in a 
nerve signal-monitoring device or neurosensor 53. 
Such a sensor 53 could consist of a comparator with a 
threshold value serving as a condition for the presence 
of an arrhythmia. If sensed nervous activity meets the 
condition, the comparator issues an arrhythmia-indicat- 
ing output signal. So normal sinus rhythm and abnormal 
conditions in the heart, the latter possibly being brady- 
cardia, hemodynamically unstable tachycardia and ven- 
tricular fibrillation requiring treatment, as well as nerve 
(sympathetic) signal activity indicating that the above 
conditions are established or impending, are detected in 
the detection block 5. 

[001 8] Data from the detection block 5 are sent to the 
control unit 13 which, depending on the data, orders the 
requisite therapy, such as tachycardia-terminating heart 
stimulation, and also sends a command signal to at 
least one of the blocks 7, 9 and 1 1 , i.e. in the exemplified 
tachycardia-stimulating stimulation of the pacemaker 
block 7. 

[001 9] In addition to the nerve-heart defibrillator block 
9 and parts of the detection device 5 (the neurosensor 
53 in particular), the hitherto described parts and func- 
tions are conventional in nature, as noted above. So 
they will henceforth only be considered to the extent 
they relate to the nerve-heart stimulator block 9, which 
will now be described, and the neurosensor 53, to be 
described subsequently, in the following review. 
[0020] Block 9 consists of a current generator 91 for 
nerve stimulation and is capable of supplying nerve- 
activating pulsed current with a balanced average cur- 
rent level , e.g. with a frequency range of 20 to 50 Hz, a 
pulse amplitude of 0-9 V and a pulse width of 0.1-1 ms, 
from a nerve stimulator 910, in addition to nerve-block- 
ing direct current/high-frequency current to be dis- 
cussed subsequently. The block 9 further comprises a 
time control unit 92 which is capable of supplying con- 
trol information to the current generator 91 on e.g. which 
activating and blocking pulses, pulse sequences and 
continuous output signals should be delivered via the 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP0 688 578 B1 



6 



electrode system 23 from the block 9 to the sympathetic 
nerve 26 and vagus nerve 27 respectively, and also 
when the pulses are to be emitted. It should also be 
noted that the pulses supplied from block 9 may addi- 
tionally comprise other suitable forms of pulses, such as 
dual biphasic pulses and alternatingly biphasic pulses 
separated by a pulse interval. The current generator's 
91 and the time control unit's 92 parameters are, like 
other parameters in the implant 1 , programmable via the 
telemetry unit 1 7. Therapy supplied from the block 9 can 
be supplied, repeatedly if need be, over a period of time, 
e.g. 5 to 10 seconds, suitable to the therapy. The time 
control unit 92 is shown, merely for illustrative purposes, 
as a separate unit in the block 9. It can naturally be an 
integrated part of the current generator 91 . 
[0021 ] FIG. 2 shows an example of the nerve stimula- 
tor 910, which emits pulsed current for activating nerve 
stimulation, in the current generator 91. A voltage 
source 91 1 with a variable voltage V is connectable, via 
a switch 91 2, to a capacitor 913 with capacitance C. The 
capacitor 913 is also connectable, via the switch 912, to 
a capacitor 915, also with capacitance C. The capacitor 
915 is connectable, via a switch 914, to an electrode 
output terminal 917. The nerve stimulator 910 can 
assume two states, a first state when the two switches 
912, 914, both of which controlled in parallel by the time 
control unit 92, assume the position marked a in FIG. 2 
and a second state when the two switches 912, 914 
assume the position marked b. In the second state, the 
capacitors 913, 915 are connected in series, where- 
upon the capacitor 913. which is charged to voltage V 
from the voltage source 911, is discharged via the 
capacitor 915 and the electrode output terminals 916, 
917. In the first state, the capacitor 913 is connected to 
the voltage source 911 by the switch 912, whereupon 
the capacitor 913 is recharged to the voltage V. In the 
first state, the capacitor 915 is also discharged via the 
electrode output terminals 916, 917 and the patient. 
Control of events is exercised by the time control unit 
92. The capacitance C for the capacitors 913, 915 could 
e.g. be 100 \iF. 

[0022] Examples of pulses emitted by the block 9 are 
provided in FIG. 3. FIG. 3 shows the output signal over 
time t between the electrode output terminals 916, 917 
in FIG. 2. The pulse width t1 could be 0.5 ms, and the 
pulse interval t2 could be 50 ms (20 Hz) in moderate 
stimulation. In maximum stimulation, t2 is reduced to 
about 20 ms (50 Hz). The amplitude of the output volt- 
age V is not affected as long as V is above a threshold 
for stimulation of all fibers in the nerve. The threshold is 
electrode-related and amounts to about 5 volts for the 
electrode used here and described below. 
[0023] An electrode (to be described below for the 
vagus nerve in conjunction with FIG. 4) in the system 23 
and electrode cable for the respective nerve to be stim- 
ulated can, as far as the electrode cable is concerned, 
consist of one or more flexible electrical conductors 
made of e.g. MP35, each conductor being enclosed in 



electrical insulation made of e.g. silicone rubber. Collec- 
tive silicone rubber insulation on the conductors serves 
as the electrode cable's outer sheath. The electrode is 
devised for bipolar stimulation and has a first sub-elec- 
5 trode for the cathode and a second sub-electrode for the 
anode. 

[0024] In constructive respects, the sub-electrodes 
can be devised as cuffs, rings, helices or the like with 
e.g. platinum, and other electrically conducting metals 

10 and/or polymers, as well as carbon fibres/meshes as 
electrode material in contact with the nerve and an elec- 
trically insulating and mechanically resilient sheath of 
silicone rubber around the electrode material, whereby 
the silicone rubber is pre-tensioned to some degree so 

75 the electrode, after implantation, retains mechanical 
and electrical contact with the nerve. The electrode can 
also be provided with suturing appliances and a device 
for mechanically relieving the load on the sub-elec- 
trodes, e.g. silicone rubber anchoring around the nerve 

20 with tensile relief for the sub-electrodes' conductors. 
The electrode could also be anchored, then with a con- 
structively adapted design, in a Wood vessel, preferably 
a venous vessel, immediately adjacent to the nerve. 
[0025] A construction which is similar in all essential 

25 respects to the construction described for the stimula- 
tion electrodes can also be used for the sensor elec- 
trode employed for sensing heart-related activity in the 
sympathetic nerve. The vagus nerve could also be 
used, but the description relates to the sympathetic 

30 nerve as an example, whereby the nerve signals are 
sent to the nerve signal monitoring device 53 in the 
detection block 5. The sensor electrode for the sympa- 
thetic nerve 26 can also be the same as the stimulation 
electrode for the sympathetic nerve 26. 

35 [0026] FIG. 4 shows an example of the construction 
principles for a cylindrical nerve electrode used here 
and applicable to a nerve. The FIG. shows the vagus 
nerve 27 and an electrode 24, consisting of a sub-elec- 
trode 241 arranged distal to the heart and a sub-elec- 

40 trode 242 arranged proximal to the heart 25, arranged 
thereon. The arrow in the FIG. 4 points towards the 
heart 25. The sub-electrodes 241 and 242 are for acti- 
vating stimulation and connected via conductors in the 
system 23 (FIG. 1) to the plus output terminal 916 and 

45 the minus output terminal 91 7 respectively of the nerve 
stimulator 910. The result is that the main direction of 
nerve impulses is towards the heart 25. 
[0027] As previously noted, the current generator 91 
can also emit a current for blocking the sympathetic 

so nerve 26, in addition to emitting the described pulses 
from the nerve stimulator 910 for activating the vagus 
nerve 27. One such blocking current can be achieved by 
additionally arranging in the current generator 91 a 
pole-reversed nerve stimulator 910, described in FIG. 2, 

55 so the sub-electrode 242 becomes positive and so the 
sub-electrode 24 negative. Here, the frequency of the 
emitted blocking pulses should range from 200 to 500 
Hz so the action potential in the nerve never has time to 
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drop. Another way to achieve a nerve blockage is to pro- 
vide the current generator 91 with a direct current gen- 
erator for emitting a direct current which can be applied 
to the sympathetic nerve 26 as a direct current from the 
plus pole of the direct current generator for e.g. a few 5 
seconds. Also, instead of a direct current a square wave 
provided by a square wave generator can be employed. 
[0028] Stimulation and any sensor electrodes for the 
sympathetic nerve and the vagus nerve are preferably 
implanted in the patient's neck area. For the vagus 
nerve 27, the preferred implantation site is in the neck 
area by or near the right middle portion of the external 
carotid artery. For the sympathetic nerve, the preferred 
implantation site, as regards stimulation, is the ganglion 
stellatum, whereby an electrode adapted to use with 
this thickened part of the nerve is employed. 
[0029] The nerve-heart defibrillator described here 
and comprised in block 9 therefore achieves defibrilla- 
tion of the heart 25 by delivering an activating current to 
the vagus nerve 27 and a blocking current to the sympa- 
thetic nerve 26 from the block 9 in response to one or 
more fibrillation conditions detected by the devices 51, 

52 and 53 in the detection block 5. If the fibrillation per- 
sists, despite this treatment (which can be repeated if 
necessary) from the nerve-heart defibrillator block 9, 
the control unit 13 can order collaboration with other 
parts of the defibrillator implant 1 which are relevant to 
the persistent fibrillation condition, so one or more elec- 
trical defibrillation shocks are emitted by the block 1 1 for 
electrical defibrillation. 

[0030] It should be noted that the nerve-heart stimula- 
tor 9 according to a preferred embodiment of the inven- 
tion in the defibrillator implant 1 is also capable of 
treating, as previously noted, impending but as yet 
unestablished fibrillation conditions (or other refractory 
tachyarrhythmia) by prophylactically applying an activat- 
ing current to the vagus nerve 27 and a blocking current 
to the sympathetic nerve 26, as described above. 
[0031] Here, the nerve signal monitoring device 53 
contributes to improved monitoring of the detection 
block 5 as regards tachyarrhythmias. The device 53 is 
e.g. arranged to be able to observe changes in the sig- 
nal patterns of the autonomic nervous system gener- 
ated by e.g. myocardial ischemia, a condition which 
often precedes a tachyarrhythmia. When the signal pat- 
terns are registered with an electrode described here 
(FIG. 4) and these patterns are processed (e.g. com- 
pared to patterns in normal conditions), changes can be 
detected in good time before dangerous tachyarrhyth- 
mia becomes established. 

[0032] One example of the course in treatment with 
the nerve-heart defibrillator 9, utilizing the neurosensor 

53 and collaborating with other units in the defibrillator 
implant 1, is provided below. 

[0033] As soon as the detector block 5 detects an 
impending fibrillation or some other dangerous, impend- 
ing tachyrhythmia (e.g. a change in the activity of the 
autonomic nervous system), treatment from the block 9 



can be started in the form of light activation of the vagus 
nerve 27 for 5 seconds. If the block 5 detects a return to 
a normal state for the heart 25, treatment is terminated. 
But rf the detector 5 continues to detect an abnormal 
condition for the heart 25, treatment will continue, sup- 
plemented with blocking of the sympathetic nerve, pref- 
erably at the ganglion stellatum, for a few seconds. If 
heart activity drops below a given rate because of the 
current delivered to the vagus nerve and the sympa- 
thetic nerve, the pacemaker block 7 automatically 
begins stimulating the heart 25 in order to maintain or 
restore its sinus rhythm. Treatment is terminated if the 
detector 5 now shows that the heart 25 has returned to 
a normal state. If this is not the case, the electrical defi- 
brillator block 11 can be activated in order to shock the 
heart 25 in the conventional way. 
[0034] Even if the nerve-heart stimulator 9 has been 
described for an application which also comprises many 
other units in a conventional implant, the described 
application obviously only shows the nerve-heart defi- 
brillator's 9 possibilities and shall not be interpreted as 
any restriction on its use. The nerve-heart stimulator 9 
can also, in treatment of supraventricular arrhythmias, 
only comprise the parts which stimulate the vagus 
nerve. In the treatment of supraventricular arrhythmias, 
the nerve-heart stimulator does not necessarily have to 
be implanted in the patient's body. It can also be used 
extracorporeal^, e.g. for temporary use with appropri- 
ately situated external and internal nerve electrodes. 

Claims 

1 . A device (53) for detecting an arrhythmia, relative to 
a normal state for a heart (25), in response to activ- 
ity in a nerve signal conveying information from the 
autonomic nerve system to the heart (25), whereby 
the device (53) contains a sensor body (24) for 
sensing neural activity, a comparator with a thresh- 
old value forming a condition for the presence of 
arrhythmia, the comparator emitting an arrhythmia- 
indicating output signal depending on whether neu- 
ral activity meets the condition, characterized in 
that the sensor body (24) is devised to be placeable 
in an extracardiac position for at least one of the 
sympathetic (26) and vagus (27) nerves and, in 
direct contact there with the nerve or via a blood 
vessel, directly sense activity in the nerve. 

2. A device according to claim 1 , characterized in that 
the sensor body (24) consists of an electrode (24) 
with two sub-electrodes (241, 242) arranged at a 
distance from each other along the nerve's (27) lon- 
gitudinal direction. 

3. A device according to claim 2, characterized in that 
an additional sensor body is arranged for detection, 
whereby the additional sensor body is devised to be 
placeable around a blood vessel for sensing the 
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pressure of blood in the vessel. 

4. A device according to claim 3, characterized in that 
the additional sensor body has a holder part in the 
form of an at least partially ring-shaped clamp and 
a sensor part in the form of a blood pressure-sensi- 
tive airbag on the inside of the holder part. 

5. A device for heart therapy which is devised to sup- 
ply therapy to the heart (25), on the basis of one or 
more control signals for the device, characterized in 
that at least one 

of said control signals is based on the arrhythmia- 
indicating output signal emitted by the device (53) 
according to claim 1 . 

Patentanspruche 

1. Eine Vorrichtung (53) zum Detektieren einer 
Arrhythmie, relativ zu einem normalen Zustand 
eines Herzens (25), als Reaktion auf die Aktivitat in 
einem Nervensignal, das Information von den auto- 
nomen Nervensystem zum Herzen (25) uberfuhrt, 
wobei die Vorrichtung (53) einen SensorkOrper (24) 
zum Abfuhlen neuraler Aktivitat und einen Kompa- 
rator mit einem Schwellwert, der eine Bedingung 
fur das Vorliegen einer Arrhythmie bildet, aufweist, 
wobei der Komparator abhangig davon, ob die 
neurale Aktivitat die Bedingung erfullt, ein arrhyth- 
mieanzeigendes Ausgangssignal abgibt, dadurch 
gekennzeichnet, daB der SensorkOrper (24) aus- 
gebildet ist, urn in einer Position auBerhalb des Her- 
zens fur mindestens einen der Sympathikus- (26) 
und Vagusnerven (27) plazierbar zu sein und dort 
in direktem Kontakl mit dem Nerven oder uber ein 
BlutgefSB direkt die Aktivitat in dem Nerven abzu- 
fuhlen. 

2. Eine Vorrichtung nach Anspruch 1, dadurch 
gekennzeichnet, daB der SensorkOrper (24) aus 
einer Elektrode (24) mit zwei Unterelektroden (241, 
242) besteht, die in einem Abstand voneinander 
entlang der Langsrichtung des Nerven (27) ange- 
ordnet sind. 

3. Eine Vorrichtung nach Anspruch 2, dadurch 
gekennzeichnet, daB ein zusatzlicher SensorkOr- 
per zur Detektion vorgesehen ist, wobei der zusatz- 
iiche SensorkOrper ausgebildet ist, urn urn ein 
BlutgefaB herum zum AbfOhlen des Blutdruckes in 
dem GefaB plazierbar zu sein. 

4. Eine Vorrichtung nach Anspruch 3, dadurch 
gekennzeichnet, daB der zusdtzliche SensorkOr- 
per ein Halteteil in der Form einer zumindest teil- 
weise ringfOrmigen Klammer und ein Sensorteil in 
der Form eines blutdruckempfindlichen LuftWssens 
auf der Innenseite des Halteteils hat. 



5. Eine Vorrichtung fur die Herztherapie, die ausgebil- 
det ist, urn dem Herzen (25) auf der Basis eines 
oder mehrerer Steuersignale for die Vorrichtung 
Therapie zu liefern, dadurch gekennzeichnet, 
5 daB zumindest ein Steuersignal 

auf dem von der Vorrichtung (53) gemaB Anspruch 
1 abgegebenen arrhythmieanzeigenden Ausgangs- 
signal basiert. 



w Revendications 

1 . Dispositif (53) destin§ k d6tecter une arythmie, par 
rapport £ un 6tat normal d'un coeur (25), en 
rgponse k de I activrt6 dans un signal nerveux con- 

75 voyant de rinfbrmation a partir du systeme nerveux 
autonomique vers le coeur (25), le dispositif (53) 
contenant un corps (24) fbrmant capteur, destin6 a 
d6tecter une activity neuronale, un comparateur 
ayant une valeur de seuil fbrmant une condition 

20 pour la presence d'arythmie, le comparateur 6met- 
tant un signal de sortie indicateur d'une arythmie en 
fonction du fait que I'activite neuronale r6pond ou 
non k la condition, caract£ris6 en ce que le corps 
(24) formant capteur est congu pour pouvoir §tre 

25 plac6 dans une position extra-cardiaque pour au 
moins Tun des nerfs sympatique (26) et vagus (27), 
en contact direct k cet endroit avec le nerf ou par 
I'interm6diaire d'un vaisseau sanguin, et il d6tecte 
directement I'activite dans le nerf. 

30 

2. Dispositif suivarrt la revendication 1 , caracteris6 en 
ce que le corps (24) formant capteur est constitu6 
d'une Electrode (24) ayant deux sous-6lectrodes 
(241,242) agencies k une distance mutuelle Tune 

35 de I'autre le long de la direction longrtudinale du 
nerf (27). 

3. Dispositif suivant la revendication 2, caract6ris6 en 
ce qu'un corps formant capteur supplSmentaire est 

40 dispose pour la detection, grace a quoi le corps for- 
mant capteur suppl6mentaire est con$u pour pou- 
voir §tre plac6 autour d'un vaisseau sanguin pour 
d&ecter la pression sanguine dans le vaisseau. 

45 4. Dispositif suivant la revendication 3, caract§ris6 en 
ce que le corps formant capteur suppl§mentaire 
comporte une partie formant support sous la forme 
d'un dispositif de serrage au moins parti ell em ent en 
forme d'anneau et une partie formant capteur sous 

so la forme d'un sac d'air sensible a la pression san- 
guine sur I'interieur de la partie formant support. 

5. Dispositif pour une thgrapie cardiaque qui est con- 
gue pour donner une th6rapie au coeur (25), sur la 
55 base d'un ou plusieurs signaux de commande pour 
ie dispositif, caract6ris6 en ce qu'au moins I'un des 
signaux de commande est fond6 sur le signal de 
sortie indiquant une arythmie 6mis par le dispositif 
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(53) conforme k la revendication 1 . 
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